Molecular cloning and characterization of a rat intestinal sucrase-isomaltase cDNA. Regulation of sucrase-isomaltase gene expression by sucrose feeding.
To investigate the regulation of expression of intestinal sucrase-isomaltase (SI) complex in response to sucrose feeding, we isolated a cDNA (RPSI1) encoding partially the pro-SI of rat intestinal mucosa. The clone consists of 1929 mRNA-derived nucleotides, which covered the region including the C-terminal part of the isomaltase and the N-terminal part of the sucrase in the final SI complex. Nucleotide and amino-acid sequences of RPSI1 were compared with their corresponding regions in rabbit pro-SI. A greater similarity was found in sucrase parts than in isomaltase parts of the two species. Northern blot analysis revealed that the mRNA levels of SI increased rapidly after sucrose force feeding, while those of rats fed a carbohydrate-free diet did not. These changes in mRNA levels correlated with the corresponding enzyme activities. The results demonstrate that the induction of SI activities is directly associated with an increase in SI mRNA levels. Our results also suggest that circadian modulation of SI transcription may occur in basic SI gene expression.